Radiolabeled monomeric human 02-microglobulin (0i2m) was tested for binding to (30) . Generally, the agglutination phenomenon of bacteria in saliva has been considered to be a host defense system for the disposal of bacteria (32-34). However, the bacterial agglutinating factors can also serve as adherence-promoting factors in the pellicle (23-25), and the formation of small aggregates may increase the number of bacteria binding to saliva-coated hydroxyapatite (23) . Even though bacterial binding of a particular molecule does not result in agglutination, the bacterial surface properties may be altered (26) and their colonization abilities may be changed.
Parotid saliva was gel filtered on a Sephadex G-75 column, and low-molecular-weight fractions containing 02m could agglutinate S. mutans cells. Five of six strains that could bind ,2m were agglutinated by these fractions, but only one of five nonbinding strains was. All strains tested were agglutinated by void volume fractions. A new method for the measurement of turbidity in bacterial agglutination inhibition experiments with parotid saliva was used. Suspensions containing parotid saliva, bacteria, and control serum were directly compared in a spectrophotometer with test suspensions containing goat anti-human 12m, bacteria, and saliva. Thus, the spectrophotometer directly read the difference in agglutination of the two suspensions, and the result was presented as one curve by the recorder. Agglutination of five 2i2m-binding strains of S. mutans was inhibited or decreased by the addition of goat anti-human 112m as compared with control serum. The agglutination of two 112m-nonbinding strains and one with variable binding was not inhibited. Thus, salivary ,2m may contribute to agglutination of S. mutans cells in parotid saliva.
Oral streptococci can be agglutinated by various salivary molecules including high-molecular-weight agglutinins (13, 17-19, 27, 31) , secretory immunoglobulin A (IgA) (20, 24, 33) , blood group reactive substances (16, 34) , and lysozyme (30) . Generally, the agglutination phenomenon of bacteria in saliva has been considered to be a host defense system for the disposal of bacteria (32) (33) (34) . However, the bacterial agglutinating factors can also serve as adherence-promoting factors in the pellicle (23) (24) (25) , and the formation of small aggregates may increase the number of bacteria binding to saliva-coated hydroxyapatite (23) . Even though bacterial binding of a particular molecule does not result in agglutination, the bacterial surface properties may be altered (26) and their colonization abilities may be changed.
It seems unlikely that one bacterial binding or agglutinating component is solely responsible for the clearance or attachment of a specific bacterium; several probably contribute to the resulting effect (15, 32) . There have also been reports that indicate interaction between high-molecularweight agglutinins and secretory IgA, which could both have affinity for the same species (9, 27) . This makes the functional picture more complex. Therefore, the importance of bacterial binding by a single isolated factor is not easy to demonstrate. Nevertheless, evaluation of the effect of single factors is necessary.
We have earlier demonstrated that aggregated P2-microglobulin (P2m) can interact with strains of oral streptococci (10, 12) . 132m is a low-molecular-weight protein occurring on surfaces of all nucleated cells as the light chain of the major histocompatibility antigens (for a review, see reference 3).
P2m is also present in saliva and other body fluids (2, 3, 11, 28) . Previous studies have shown that aggregates, but not monomers, of ,B.m bind to bacteria (12, 21) . Aggregation of P3m to high-molecular-weight complexes strongly increases the avidity of the interaction between bacteria and the ,B2m complexes. The complexes then can bind to low-affinity receptors (10, 12) . The need for a multipoint attachment has been considered significant in the binding of bacteria to cell surfaces (5) , where m seems to be present as repetitive units. In saliva, however, high-molecular-weight complexes containing 32m have not been found, but I3Mm is present as monomers (11) . One Saliva and gel filtration. Parotid saliva from two subjects was stimulated with citric acid to a flow rate of approximately 0.4 ml/min and collected in modified Lashley cups. Samples were used immediately for gel filtration. A 7-ml sample of saliva was fractioned on a Sephadex G-75 column (Pharmacia Fine Chemicals, Sweden) (2.5 by 42 cm) and eluted with 1 mM phosphate buffer (pH 6.95) (with 0.05 M KCI, 1 mM CaCI2, and 0.1 mM MgCI2; KCI buffer) containing 0.02% NaN3. Fractions (4.9 ml each) were collected at an elution rate of 14.6 ml/h, and the absorbance at 280 nm was measured in the spectrophotometer. The elution positions of blue dextran 2000 (Pharmacia) and hen egg white lysozyme (HEWL) (E. Merck AG, Darmstadt, Federal Republic of Germany) were determined on the G-75 column.
IgA analysis. The concentration of IgA in every second fraction from the Sephadex G-75 column was measured by an immunobead enzyme-linked immunosorbent assay (6).
I82m analysis. The concentration of Pr2m in saliva fractions from the Sephadex G-75 column was determined by a radioimmunoassay, using 125I-labeled purified human 32m and goat anti-human 32m (GAI2m) (29) . Preparation procedures and the properties of GAI2m are given extensively elsewhere (4). The elution position of 32m on the Sephadex G-75 column was also determined by gel filtration of monomeric human I251-labeled 13 The degree of agglutination was rated + +, indicating heavy agglutination; +, indicating weak but definite agglutination; or -, indicating no agglutination.
Human r2m was isolated from urine samples as previously described (2) and was aggregated with glutaraldehyde (1). Monomeric and aggregated 13m were diluted in KCI buffer, and 50-p.l samples were used for agglutination assays as described above, except that agglutination was determined after 3 to 5 h. Different volumes of 10 (Fig. lc) . For comparison, three of the strains were assayed according to Ericson et al. (13) , using cells containing PBS in reference position (Fig. la, 2a, and 3a).
RESULTS
Binding experiments. Radiolabeled monomeric 32m bound to three strains that had also bound aggregated 32m and to one strain that had shown a variable affinity for aggregated ,r2m (Table 1 ). The addition of 0.05% Tween 20 totally inhibited binding of all strains tested (Fig. 4) .
Parotid saliva fractioned on a Sephadex G-75 column eluted as four peaks (Fig. 5) Fig. lb , the increasing OD value shows that agglutination is taking place in cells in control position (as compared with in the cell in the sample position). Curves: 1 -4, the sample-positioned cell contains ME1 and buffer, and the reference-positioned cell contains ME1 and saliva; 2 -3, the sample-positioned cell contains bacteria, saliva, and GAI2m; the reference-positioned cell contains bacteria, saliva, and CS. The increase in the OD value indicates that GAI2m inhibits or decreases agglutination as compared with CS. The agglutination of eight S. mutans strains in parotid saliva with the addition of GAP2m or CS was followed spectrophotometrically. Figure 2a illustrates the agglutination of the ,32m-binding strain MEL. GAP2m totally inhibited agglutination (curve 2), and CS gave a minor inhibition (curve 3). Figure 2b shows the same events as in Fig. 2a , but Fig. 2a . Thus, the suspension that contained saliva and bacteria agglutinated faster than did the suspension with PBS and bacteria. Similarly, the curve 2 -3 increases, showing that GAP2m inhibited agglutination as compared with CS.
The P2m-nonbinding LM7 was tested (Fig. 3a and b) .
GAP2m did not inhibit agglutination as compared with CS (Fig. 3a) . In Fig. 3b, The method presented in this paper had some advantages as compared with previously described methods (13) for turbidimetrical measurements of bacterial agglutination inhibition experiments. In measuring the effect of added antiserum against a specific salivary molecule, a CS often also interferes with agglutination. This effect is often not interesting to study per se, but it has to be subtracted from the phenomenon one wishes to study. In measuring only the differences between agglutination in saliva treated with antiserum and with CS, the effect of CS was subtracted in the spectrophotometer. Thus, small differences in agglutination could be detected, and specific inhibition by the antiserum was directly revealed. Also, as the agglutinations in control and test cuvettes were measured against each other, and not against a buffer control, only half the number of cuvettes was used as compared with the method described for Fig. la, 2a, and 3a . The results obtained with this method correlate with those obtained by other methods (13) (Fig. 2a  and b, Fig. 3a and b) .
For the highest affinity strain, S. mutans ME1, agglutination was inhibited almost completely when GAI2m was added ( Fig. 2a and b) 
